Hypoxic preconditioning attenuates neuronal cell death by preventing MEK/ERK signaling pathway activation after transient global cerebral ischemia in adult rats.
Our previous data indicated that hypoxic preconditioning (HPC) ameliorates transient global cerebral ischemia (tGCI)-induced neuronal death in hippocampal CA1 subregion of adult rats. However, the possible molecular mechanisms for neuroprotection of this kind are largely unknown. This study was performed to investigate the role of the mitogen-activated protein kinase/extra-cellular signal-regulated kinase kinase (MEK)/extra-cellular signal-regulated kinase (ERK) pathway in HPC-induced neuroprotection. tGCI was induced by applying the four-vessel occlusion method. Pretreatment with 30 min of hypoxia applied 1 day before 10 min tGCI significantly decreased the level of MEK1/2 and ERK1/2 phosphorylation in ischemic hippocampal CA1 subregion. Also, HPC decreased the expression of phosphorylated ERK1/2 in degenerating neurons and astrocytes. However, the administration of U0126, a MEK kinase inhibitor, partly blocked MEK1/2 and ERK1/2 phosphorylation induced by tGCI. Meanwhile, neuronal survival was improved, and glial cell activation was significantly reduced. Collectively, these data indicated that the MEK/ERK signaling pathway might be involved in HPC-induced neuroprotection following tGCI. Also, HPC resulted in a reduction of glial activation.